Abstract. Coastal ecologists and managers have frequently used nitrogen stable isotopes (d 15 N) to trace and monitor sources of anthropogenic nitrogen (N) in coastal ecosystems. However, the interpretation of d 15 N data can often be challenging, as the isotope values fractionate substantially due to preferential retention and uptake by biota. There is a growing body of evidence that carbon isotopes may be a useful alternative indicator for eutrophication, as they may be sensitive to changes in primary production that result from anthropogenic nutrient inputs. We provide three examples of systems where d
INTRODUCTION
One of the major themes in coastal ecology research today is to understand how human sources of nutrients impact coastal ecosystems. In particular, excess amounts of anthropogenically derived nitrogen (N) and phosphorous (P) support excess growth of primary producers (i.e., cultural eutrophication), which can have negative impacts like the proliferation of harmful algal blooms and the development of low-oxygen bottom waters and benthic shading (e.g., Rabalais 2002 , Driscoll et al. 2003 . Thus there has been great interest in both tracking the sources of nutrients to the coastal zone as well as following how the N and P move through the ecosystem. One popular way to track sources and fate of N (and by association, P) is through the use of the ratio of the stable isotopes of N (d 15 N). About 0.4% of the time N will have an extra neutron in its nucleus, causing it to be slightly heavier than the other 99.6% of N atoms (Fry 2006). As both the heavy and light isotopes of N are naturally occurring, and biological and chemical processes typically prefer the light but retain the heavy, ecologists can look at the ratios of heavy-to-light atoms to gain an understanding of where the N comes from and how it moves through a food web. The ratios are 3 E-mail: Oczkowski.autumn@epa.gov
